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p.H. Crwier aiil CD. Hall, Ministry of the Envlixiinent, Laboratoiy 
Sarvia^ Branch, Rexaale, Ontario, H9W SLl 

Polynudear Arotatlc HydrocartCTis ara hcnologs of benzene in khldi three 
or Bare aronatlc rii^ are joined in various oonfiguraticre. Generally, 
they are characterizaJ as beii^ high inelting point/hi^ boiling point 
solids with low vapour pressures at asbient taiperature and atoD^iheric 
prESsure[ll. PflHs are relatively hyarnFhctiic oatpounds uhlch do not 
readily dissolve in water or water miaclljle solvents at hi^ 
conoentiations. PAHs aiB formed during heating, huming and incinerating 
ptncessGs implving carbcnaceous aaterials. In nature HHis are prnduoed 
by DCBtJusticn of organic matter under oonditicns of ineuf ficie* osoqai 
anVor low ccotoustion taiperature. Industrial PAH producticn is 
associated with coal/oil/gas burning power plants and oa*ustion engines 
as well as steel nBnufacturir^ and petrochemical industries[Z] . PAHs are 
najor coiponents of asphalt, coal tar and soot. Several menbers of this 
diemioal class have been shown to be carcinogenic to animals and several 
are suspected carcinogens fornian[3]. PMte are of envinarnental otucem 
because of their natural abu«ian=e, bioccnoentration in fatty tissues, 
bioaocuiiiilation along the food ciiain and carcincgenic activity. 

mis have been extensively stulied in stack gases, polluted air and food 
pn)dijcts(*,5]. (tore enphasis is being placed or the analysis of PftHs in 
drinWrg water due to their disoovery in remitorinj prDgrane at select 
locaticra in Ontario. The ijiplenentation and expansicn of saipling 
pnjgraaB su* as the Drinking water Surveillanoe program (KEP) and 
Huniclpal Ireiustrial Strategy for Abatsinait (msA) has necessitated the 
developeent of autouated low level analyUcal techniques. A rcutine 
autcraated low level high performance liguid chrnnatography (HPIX;) BBthod 
was developed to analyse drinJdnj waters for 17 individual PMte with the 
jDst iiportant ones for nonitorlng purposes being fluoranthene , 
benzo{b)fluoranther», ben20(k) fluoranthene, benzoOJpyrene, 

benzotghijperylene and indeno{123cd)pyrEne. The World Health organization 
(MW)) states the ooncentrations of these six representative PflHs ^wuld 
mt exceed 200t>3/L in drinking watert6]. 11118 new routine analytical 
method increases productioi arri data quality, and reduces detection lijidts 
and data interprotaticn time. 
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The hWropheblc natuzB of the PAHs neoesaitatsd iiriividual stairiarf steck 
solutions be made ip using St benzena in Bethanol at caxHitrations 
between 10 ug/mL and loo nj/joL depereling en the inlividual PAH's water 
solubility. These conoaitratiaie ensuMd ooipleta soluta diBsolutioi atri 
elijuinatad soluta precipitation frm solution upon refrigEratsd storaga, 

wet cheniical sanple prepaiation involves liquiiVliquld extraction followed 

b/ a thnae stage oonoentratioji and solvent exchar^e. Sanples are 
extracted thrae tines with dichloronetJiane usitq a roller apparatus anJ 
the subsequent extract drlad through sodium suli^te. Extracts ara then 
evaporated to dryness using rotovap apparatus/vottax evaporator/nitrogen 
blcw-down and the solute resuspended In acetonitrile for instrunEntal 
analysis. 

Instrumental analysis is done by reversed phase HPLC. Irdivldual 
c^npononts are sqarated using a Vj^iac revarsad ;*iase Cla column ard 
Bolvait gradient program. A progiaiiirBbla Perklji EHkt I£4 fluorescenoe 
detector is used to achieve the rKcessary detactioi linits to monitor PAHs 
at/or below World Health Organization drinking water guidelines. 

Instrumant retention times mere consistent over tlms with coefficients of 
varlaticm <o.3%. Hei*t tjuantitation results were sli^tly batter than 
ansa cfjantltation results with coefficients of variaticn appraxirately 
5%. Fluoresoanoe detector linearity was lijidtad to a range of 

approjdraately lOK with sane oaiponmts such as anthracene and 
benzo(k) f luoranthaie being less. Detector linaarity ranges did however 
Increase as the fluorasoenoe sounse Imp aged a«l the detector becara less 
sensitive , 

Kethod qsUtes between 0.5 ng/I, and 1000 rq/L were analysed to establish 
recoveries and repraJuclbUity. High level ^ikes were diluted to 
established detector linearity ranges for prsper quantitation. Method 
recmeries were ccnparable at all spike levels tested. Avar^e method 
reooveriea were > 75% for icst WKs with the exception of anthraoa«, 
benzo(a)pyrene and dimethylbenzofalanthraoena. Anthracaw leases are a 
dirart result of evaporation during extract concentration. Benzo(a) pyrane 
and diBethylben2o(a) anthracene loeses appear to be relato) to tha uater 
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extraction stages of the method rather than 9/aporaticn steps. Method 
detection lljiits range frtm 1 nj/L for anthracene and benzo(k)fluoFanthene 
to 50 rg/L for benzo(e)pyrene and <i]iysBrB. The detection linit fcnr 
benzo(a)pyrGns is 5 ng/L uhich is below ttu World Ifealth Organization 
drinking water guideline of 10 nj/L. 

Several areas for method modification and inprovESEnt are schaduled for 
investigation. Lower detection liiaits for scoe conponents and reduced 
analysis tine nay be ai^iieved by further wavalaigth switiihing and 
gradient/flew mcdiflcations respectively. New extractioV ooooentration 
tedmigues (eg. Goulden Evaporator) could increase recoveries and 
analytical precisicn by limiting detract handling procedures. Ttie 
aaaition of envittimentally significant PAH derivatives such as nitroPflfte 
to the scan vnuld erhanoe the Drinking Hater Ocqanics Section nonitoring 
capabilities. 
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